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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election without traverse of Group I, claims 172-197 in the reply filed 
on 7/2/2007, is acknowledged. Claims 1-171 and 198-205 have been canceled. Claims 
172-197 are pending. 

Claim interpretation 

2. The claims 172-197 are extremely broad and excessively wordy. Thus making a 
clear interpretation of Applicant's intent difficult. Therefore, for the purpose of 
application of prior art, the claims are interpreted as requiring multiple synthesis of a 
target using in vitro transcription techniques. The claims requiring circularization are 
being interpreted as in vitro transcription technique comprising rolling circle strategy. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that • 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 172 and 174 are rejected under 35 U.S.C. 102(b) as being anticipated by Kacian 
etal (5,399,491, March 1995). 



< 

Application/Control Number: 10/719,372 Page 3 

Art Unit: 1637 

4. Claims 172 and 174 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kacian et al (20020058270, effective filing June 26, 2000). Regarding claim 172, 
Kacian et al teach a method for making a transcription product having a sequence 
corresponding to a target sequence in a target nucleic acid in a sample, the method 
comprising the steps of: (a) obtaining an RNA polymerase that can transcribe RNA 
using a single-stranded promoter; (b) obtaining single-stranded DNA comprising the 
target sequence that is present in or complementary to a sequence in the target nucleic 
acid in the sample; (c) operably joining to the single-stranded DNA a single-stranded 
polynucleotide comprising a promoter that binds the RNA polymerase, thereby obtaining 
a single-stranded transcription substrate; (d) obtaining nucleoside triphosphates (NTPs) 
that are substrates for the RNA polymerase and that are complementary to canonical 
nucleic acid bases; admixing the RNA polymerase, the single-stranded transcription 
substrate and the NTPs; (e) and (f) incubating the RNA polymerase, the single-stranded 
transcription substrate and the NTPs to synthesize the transcription product (col. 4-8). 

Regarding claim 174, Kacian et al teach wherein the single-stranded DNA 
comprising the target sequence is obtained using a target nucleic acid comprising: (a) 
DNA; (b) or RNA (col. 6, lines 13-20). 

Claim Rejections - 35 USC § 102(e) 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the. invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 172 and 174 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kurn et al (20020058270, effective filing June 26, 2000). Regarding claim 172, Kurn et 
al teach a method for making a transcription product having a sequence corresponding 
to a target sequence in a target nucleic acid in a sample, the method comprising the 
steps of: (a) obtaining an RNA polymerase that can transcribe RNA using a single- 
stranded promoter; (b) obtaining single-stranded DNA comprising the target sequence 
that is present in or complementary to a sequence in the target nucleic acid in the 
sample; (c) operably joining to the single-stranded DNA a single-stranded 
polynucleotide comprising a promoter that binds the RNA polymerase, thereby obtaining 
a single-stranded transcription substrate; (d) obtaining nucleoside triphosphates (NTPs) 
that are substrates for the RNA polymerase and that are complementary to canonical 
nucleic acid bases; admixing the RNA polymerase, the single-stranded transcription 
substrate and the NTPs; (e) and (f) incubating the RNA polymerase, the single-stranded 
transcription substrate and the NTPs to synthesize the transcription product (0053, 
0067, 0076, 0099, 0100, 0107-0112). 

Regarding claim 174, Kurn et al teach wherein the single-stranded DNA 
comprising the target sequence is obtained using a target nucleic acid comprising: (a) 
DNA; (b) at least one mRNA; or (c) substantially all mRNA in a sample (0161). 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 173 and 175-186, 194 and 195 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kurn et al as previously applied in view Kacian et al as 
previously applied above and further in view of Ginsberg et al (citation made of record 
on IDS 6/24/206). 

Regarding claim 173, Kurn et al teach a method as previously described above. 
Kurn et al further teach additional steps or repetition of second set of transcription steps 
using the sense strand of final process steps from the first transcription as the starting 
substrate which results in exponential amplification of the sequence of interest or 
second transcription product (see 0050, 0067 and 0100). Kurn et al teach wherein the 
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method may utilize an RNA-dependent DNA polymerase such as reverse transcriptase 
(0142) in the formation of single stranded cDNA from a primer-RNA complex (0023 and 
0024). 

Kacian et al teach a method similar to that of Kacian et al for making a 
transcription product. Kacian et al teach the use of reverse transcriptase for 
synthesizing a cDNA from the initially synthesized cDNA strand (see col. 45-46, section 
F). 

However, MPEP 2144.04 notes, "selection of any order of performing process steps is 
prima facie obvious in the absence of new or unexpected results". 

Nonetheless, Ginsberg et al teach a method of making a transcription product 
having a sequence corresponding to a target sequence in a target nucleic acid sample, 
wherein the method comprises the additional steps of obtaining a reverse transcriptase, 
reverse transcribing the transcription product to obtain a first strand cDNA 
complementary to the transcription product and incubating the first strand cDNA product 
in the presence of a single stranded polynucleotide comprising a promoter that binds to 
an RNA polymerase, mixing and incubating the RNA polymerase, the single stranded 
transcription substrate and NTPs to synthesize a second transcription product ( 0020- 
0026, 0030-0036 and especially 0044). Ginsberg et al teach that the method is highly 
efficient with improved sensitivity (see 0023). Therefore, in view of the foregoing, it 
would be predictable to one of ordinary skill in the art at the time of the claimed 
invention multiple products as produced by the transcription method of Kurn et al can be 
synthesized efficiently to produce additional products corresponding to the target 
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sequence as taught by Kacian et al and Ginsberg et al. 

Regarding claim 175, Kacian et al teach wherein the single-stranded transcription 
substrate of step (c) is obtained by primer extension of the single-stranded DNA of step 
(b) using a promoter splice template oligo annealed to the 3'-end of the single-stranded 
DNA as a template, said splice template oligo comprising: (a) a 5'-end portion that is 
complementary to a desired sequence to be added to the 3'-end of the first-strand 
cDNA; and (b) a 3'-end portion that is complementary to the 3'-end of the first-strand 
cDNA, wherein the 3'-terminus is blocked so it cannot be primer extended using a DNA 
polymerase (col. 4, 7 and col. 14).. 

Regarding claim 176, Kacian et al teach wherein the 5'-end portion of said splice 
template oligo is complementary to part of or all of a sense or an anti-sense promoter 
sequence for an RNA polymerase that can bind a single-stranded promoter (col. 7 and 
col. 13). 

Regarding claim 177, Kacian et al teach wherein the single-stranded DNA is 
obtained by reverse transcription of a transcription product (col. 8, lines 40-48 and col. 
45, section F). 

Regarding claims 178-186, Kacian et al teach wherein the method comprise the 
sub-steps of: (al) obtaining a primer for synthesis of a first-strand cDNA, the primer 
comprising a sequence complementary to the sequence at the 3'-end of the target 
sequence to be transcribed; (bl) annealing the primer to the target nucleic acid; (cl) 
primer-extending the primer annealed to the target nucleic acid with a DNA polymerase 
to obtain a linear first-strand cDNA comprising a sequence complementary to the target 
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sequence; (dl) obtaining a promoter splice template oligo comprising: (i) a 3-end that is 
sufficiently homologous to the 3'-end of the linear first-strand cDNA, including the tail if 
present, to hybridize therewith, and that is blocked so that it cannot itself be primer- 
extended by a DNA polymerase; and (ii) a 5'-portion that exhibits a sequence that is 
complementary to a transcription promoter for an RNA polymerase that can synthesize 
RNA using a single-stranded transcription substrate; (el) annealing the promoter splice 
template oligo to the linear first-strand cDNA including the tail if present; (fl) primer- 
extending the linear first-strand cDNA including the tail, if present, with a DNA 
polymerase to obtain a promoter-containing linear first-strand cDNA that has a 3'-portion 
that is complementary to the portion of the promoter splice template oligo that is not 
hybridizable to the first-strand cDNA including the tail, if present; and (gl) removing or 
dissociating the promoter splice template oligo from the promoter-containing linear first- 
strand cDNA to obtain the single-stranded transcription substrate. Kacian et al 
additionally teach wherein the method comprises (a2) obtaining a blocking oligo, the 
blocking oligo comprising a sequence that anneals to the target nucleic acid so as to 
delimit the 3'-end of a primer extension product of the primer using the target nucleic 
acid as a template, wherein the blocking oligo is not displaced by the primer extension 
product, and wherein the blocking oligo is not itself capable of being primer-extended by 
a DNA polymerase; and (b2) annealing the blocking oligo, together with the primer, to 
the target nucleic acid in step (b1) prior to primer-extending the primer in step (d) (cols. 
4-8, 21 and 45). Kacian et al teach removal of the original target using RNAse H (col. 
31, lines 27-30). 
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In regards to the limitation concerning the selection of the primer for synthesis of 
a linear first strand cDNA, Kurn et al teaches wherein a random primer may be used for 
synthesis of a liner cDNA strand (paragraphs 0072 and 0186). 

In regards to the limitation wherein a tail is added to the first strand cDNA, 
Ginsberg et al teach this limitation (Figure 9). In regards to the order of method steps 
as recited in the rejected claims, it is noted that MPEP 2144.04 notes "selection of any 
order of performing process steps is prima facie obvious in the absence of new or 
unexpected results". 

Regarding claim 194, Ginsberg et al teach wherein the target has a tail sequence 
comprising at least two nucleotides (see figure 9) 

Regarding claim 195, Kurn et al teach wherein at least one of the NTP comprise 
2-fluoro- or 2-azido (see 0066) 

10. Claims 187-193, 196 and 197 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kurn et al and Kacian et al and further in view of Ginsberg et al as 
previously applied above and further in view of Diegelman et al (nucleic acids Research, 
vol. 26, no. 13, pages 3235-3241, 1998). Regarding claims 187-193, 196 and 197, 
Kurn et al in view of Kacian in view of Ginsberg et al teach a method for making a 
transcription product having a sequence corresponding to a target sequence as 
previously applied above. The references however do not teach the steps of 
circularizing the antisense promoter with a ligase and obtaining a circular single 
stranded transcription substrate. Likewise, the references do not teach the use of a 
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ligation splint or wherein the transcription product comprises a hairpin RNA. However, 
Kurn et al do teach the formation of hairpin loop via self-ligation (see 0071). 

Diegelman et al teach a method for the in vitro synthesis of circular RNA and 
formation of hairpin transcription products. Diegelman et al teach wherein ligation 
conditions comprises using a ligation splint, addition of a ligase in the presence of a T7 
RNA polymerase (see "Material and Methods, page 3225, col. 2 to page 3226 col. 1). 
Diegelman et al teach this method can be successful in producing amplified amounts of 
both circular and linear hairpin (see 3239, col. 2). Diegelman et al teach that this rolling 
circle strategy may be useful for the generation of certain biological relevant RNAs 
(page 3240, col. 2). Therefore, in view of foregoing, it would be obvious to one of 
ordinary skill in the art at the time of the claimed invention that a rolling circle strategy 
can successfully result in the making of a transcription product as suggested by 
Diegelman et al. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cynthia B. Wilder, Ph.D. whose telephone number is 
(571) 272-0791 . The examiner can normally be reached on a flexible schedule. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Cynthia B. Wilder, Ph.D. 
Patent Examiner 
Art Unit 1637 

9/15/2007 




